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NATIONAL FOREWORD 

This Indian Standard ( Second Revision ) which is identical with ISO 2433 : 1984 'Acceptance 
conditions for external cylindrical grinding machines with a movable table — Testing accuracy' 
issued by the International Organization for Standardization ( ISO ), was adopted by the Bureau 
of Indian Standards on the recommendations of the Machine Tool Basics and Modular Units 
Sectional Committee ( PE 03 ) and approval of the Production Engineering Division Council. 

This standard was first issued in 1963 based on DIN 8630-1 939 which was subsequently revised. 
ISO standard on the subject was also published as ISO 2433 : 1973. The first revision of this 
standard was done in 197:9 to bring it in line with the revised DIN and the ISO standard. 
The standard was also split into two parts, one for smaller sizes and other for bigger sizes of 
the machines. IS 2368 ( Part 1 ) covered the grinding machines having centre to centre distance 
up to 1 600 mm and Part 2 covering machines with centre to centre distance above 1 600 mm 
was to be formulated separately. The decision for splitting of standard into two parts was 
done in line with the revised DIN 8630-1975, which was also in two parts. 

Consequent upon the publication of revised ISO 2433: 1984 and DIN 8630-1988, being 
identical to each other, and DIN having merged both parts into one in the revised standard, this 
standard has been revised by adopting ISO 2433 : 1984 to bring it in line with ISO standard. 
As such IS 2368 ( Part 1 ) has been redesignated as IS 2368. 

Certain conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly drawn to th<e following: 

a) Comma ( , ) has been used as a decimal marker in the International Standard while in 
Indian Standards, the current practice is to use point ( . ) as the decimal marker. 

b) Inch values have not been retained as given in the ISO standard since these are not 
used in the country. Wherever the words 'International Standard' appear referring to 
this standard, they should be read as 'Indian Standard'. 

c) Some dimensions appear in 'inches' in the International Standard besides in metric 
systems while in Indian Standards, the current practice is to give metric values only. 

In this adopted standard, reference appears to ISO/R 230 ( since revised as ISO 230/1 : 1986 ). 
The Indian Standard IS 2063 : 1988 'Acceptance code for machine tools : Geometric accuracy of 
machines operating under no load or finishing conditions ( first revision )' which is identical 
with ISO 230/1 : 1986 is to be substituted in its place. 
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TEST CHARTS FOR EXTERNAL CYLINDRICAL 
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( Second Revision ) 



1 SCOPE AND FIELD OF APPLICATION 

This International Standard describes, with reference to 
ISO/R 230, both geometrical and practical tests on general 
purpose and normal accuracy external cylindrical grinding 
machines with a movable table 1 * of which the swing 
diameter does not exceed 800 mm (32 in) and the distance 
between centres, 4 000 mm (160 in), and also gives the 
corresponding permissible deviations which apply. 

It deals only with the verification of accuracy of the 
machine. It does not apply to testing the running of 
the machine (vibrations, abnormal noises, stick-slip motion 
of components, etc.), or to its characteristics (speeds, feeds, 
etc.) which should generally be checked before testing 
accuracy. 



2 PRELIMINARY REMARKS 

2.1 In this International Standard, all the dimensions are 
expressed in millimetres and in inches. 

2.2 To apply this International Standard, reference should 
be made to ISO/R 230, especially for the installation of the 
machine before testing, warming up of spindles and other 
moving parts, description of measuring methods and 
recommended accuracy of testing equipment. 



2.3 The sequence in which the geometrical tests are given 
is related to the sub-assemblies of the machine, and this in 
no way defines the practical order of testing. In order to 
make the mounting of instruments or gauging easier, tests 
may be carried out in any order. 

2.4 When inspecting a machine, it is not always necessary 
to carry out all the tests described in this International 
Standard. It is up to the user to choose, in agreement with 
the manufacturer, those relating to the properties which are 
of interest to him, but these tests are to be clearly stated 
when ordering a machine. 

2.5 Practical tests shall be made with finishing cuts and 
not with roughing cuts which are liable to generate 
appreciable cutting forces. 

2.6 When the tolerance is established for a measuring 
range different from that given in this International 
Standard (see 2.311 in ISO/R 230), it should be taken into 
consideration that the minimum value of tolerance is 
0.001 mm (0.000 04 in). 



3 REFERENCE 

ISO/R 230, Machine tool test code. 



1 ) This International Standard does not apply to machines having a fixed table and a movable wheelhead. 

1 
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4 ACCEPTANCE CONDITIONS AND PERMISSIBLE DEVIATIONS 
4.1 Geometrical tests 
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Diagram 
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Object 



A -BED 

Levelling of the slideways 
a) Longitudinal inspection : 

Straightness of the slideways in the 
vertical plane; 



G2 



G3 
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b) Transverse inspection : 

Parallelism of the slideways in the 
vertical plane. 



Checking of straightness of the slideways 
in a horizontal plane. 



{These alternatives are for small machines 
where the table is not to be dismantled.) 

Checking of straightness of the 
longitudinal movement of the table in the 
horizontal plane. 



Permissible deviation 



0,02 up to 1000 

For each 1000 increase in length, 
add 

0,015 
Maximum permissible deviation: 

0,05 
Local tolerance: 

0,005 
over any length of 250 



variation of ievei : 
DC*< 500: 0,02/1000 
£?C # >500: 0,04/1000 



0,02 up to 1000 
For each 1000 increase in length, 
add: 

0,02 

Maximum permissible deviation: 
0,05 

Local tolerance 
0,006 

over any length of 300 



0,01 up to 1000 
For each 1000 increase in length, 
add: 

0,01 

Maximum permissible deviation: 
0,025 



Checking of parallelism of the location 
surfaces for the workhead and tailstock 
to the longitudinal movement of the 
table (in the case of movable tables). 



0,01 up to 1000 
For each 1000 increase in length, 
add: 

0,01 
Maximum permissible deviation: 

0,03 

Local tolerance: 
0,003 

over any length of 300 



Measuring instruments 



Precision level, optical 
or other methods 



Precision ievei 



Straightedge, support 
and dial gauge or micro- 
scope and taut wire 



Dial gauge(s) 



Observations 
and references to the test code ISO/R 230 



a) Clauses 3.11, 3:21, 5.212.21 

and 5.212.22 

Measurements shall be made at a number 

of positions equally spaced along the 

iength of the bed. 

For machines standing on three support 
points or having a distance between 
centres less than 1 000 mm (40 in) the 
table need not be removed. 
In this case the level shall be placed suc- 
cessively on the exposed portions of the 
siideways and on the table. 
The table should be in its central posi- 
tion. 



b) Clause 5.412.7 
A level shall be placed transversely on the 
slideways, and measurements shall be 
taken at a number of positions equally 
spaced along the length of the bed. The 
variation of level measured at any posi- 
tion shall not exceed the permissible devi- 
ation. 



Clause 5.232.1 

The dial gauge shall be fixed on a support 
A of a suitable form such that it can slide 
in the slideways with the stylus touching 
a straightedge laid parallel to the slide- 
ways. 



Clauses 5.232.1 or 5.232.2 

For Alternative 1) the dial gauge support 
shall be placed on a fixed part of the 
machine, the stylus shall touch a straight- 
edge laid parallel to the general direction 
of the longitudinal movement of the 
table. 



Clause 5.422,22 

Place a dial gauge (s) on a fixed part of 
the machine and take measurements suc- 
cessively on the location surfaces for the 
workhead and the tailstock. 

The table setting carried out during this 
test shall not be modified for performing 
tests G 6, G 7 and G 8. 
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Diagram 




Object 



B - WORKHEAO 

{Tests G 4 and G 5 apply only to machines 
having a rotating spindle.} 



3) Measurement of run-out of the ex- 
terna* register diameter of the spindfe; 



Permissible deviation 



0,005 
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b) Measurement of periodic axial slip of 
the spindle; 



c) Measurement of camming of the regis- 
ter face of the spindle (including per- 
iodic axial slip). 



1) Measurement of run-out of the axis 

of the wotk spindle taper : 



ai at the outlet of the housing, 



b) at a distance from the outlet 

equal to - — or not more than 
2 



2) Measurement of run-out of the work 
spindle centre nose. 



Measuring instruments 



Dial gauge 



0,01 



0,005 



b) 0,015 

for a measuring length 
of 300 



Observations 
and references to the test code ISO/R 230 



Dial gauge 
mandrel 



Dial gauge 



a) Clause 5.612.2 

In the case of a tapered spindle nose the 
stylus of the dial gauge shall be set 
normal to the surface which is to be 
checked. 



b) and c) Clauses 5.62, 5.621 .2, 
5.622.1, 5.622.2 and 5.632 

For the dial gauge position, see Figures 
59 to 64 and 67, clauses 5.62, 5.622 and 
5.632. 

The value of force F to be applied for the 
tests a), b) and c) shall be specified by 
the manufacturer. 



Clause 5.612.3 



Clause 5.612.2 

The dial gauge being set norma) to the 
taper surface of the head centre, and tol- 
erance being given in a plane perpendicu- 
lar to the spindle axis, the readings ob- 
served shall therefore be divided by cos or, 
a being the semi-cone angle of the taper. 
The value of force F to be applied shall 
be specified by the manufacturer. 
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Diagram 



Object 



Permissible deviation 



Measuring instruments 



Observations 
and references to the test code ISO/H 230 



G6 
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1) Dead spindle 

Checking of parallelism of the taper bore 
of the workhead to the table movement : 

a) in a horizontal plane; 



b) in a vertical plane. 



2) Live spindle 

Checking of parallelism of the axis of the 
rotating workhead spindle to the longitu- 
dinal movement of the table : 

a) in a horizontal plane; 

b) in a vertical plane. 



0,025 
for a measuring lencjth of 300 
(end of the test mandrel di- 
rected towards wheel and up- 
wards) 



0,01 
for a measuring length of 300 
(end of test mandrel directed 
towards wheel and upwards) 



Dial gauge and test 
mandrel 



Clauses 5,412.1 and 5.422.3 



The table setting established for test G 3 
shall not be modified. 



G7 




C-TAILSTOCK 

Checking of parallelism of the axis of 
taper bore of the taiistock to the table 
movement : 

a) in a horizontal plane; 



b) in a vertical plane. 



0,015 
for a measuring length 
of 300 

(end of test mandrel 
directed towards wheel) 

0,015 
for a measuring length 
of 300 

(end of test mandrel 
directed upwards) 



Dial gauge and test 
mandrel 



Clauses 5.412.1 and 5.422.3 



The table setting established for test G 3 
shall not be modified. 



G8 
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Checking of parallelism of the movement 
of the table to the axis of the centres : 

a) in the horizontal plane; 

b) in the vertical plane. 



a) 



0,02 



6) 0,02 

(taiistock Higher than 
the workhead) 



Dial gauge and test 
mandrel between cen- 
tres (or straightedge) or 
optical methods 



Clauses 5.232.1 or 5.232.3 
Clauses 5.212.3 and 5.232.3 6) 

The table setting established for test G 3 
shall not be modified. 



G9 




D - GRINDING WHEELHEAD 

Measurement of run-out of the grind- 
ing wheel spindle (wheel mounting 
diameter); 



b\ Measurement of periodic axial slip of 
the wheel spindle. 



a) 0,005 

for the two sections 
touched. 



0,01 



Dial gauge 



a) Clauses 5.612.2 and 5.621.2 

See the observations for test G 4. The 
measurement of the run-out shall be 
carried out at the two ends of the taper. 



b) Clauses 5.62, 5.621.2, 5.622.1, 
5.622.2 and 5.632 

The value of force F to be applied for the 
tests a) and 6) shall be specified by the 
manufacturer. 
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Diagram 



Object 



Permissible deviation 



Measuring instruments 
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Observations 
and references to the test code ISO/R 230 



G 10 



^fe^ 



Checking of parallelism of the grinding 
wheel spindle axis to the table move- 
ment : 

a) in a horizontal plane; 

b) in a vertical plane. 



b) 



0,03 
for a measuring length 
01300 

0,03 
fcr a measuring length 
OJ300 

(end of test mandrel 
directed upwards) 



Dial gauge 
mandrel 



and test 



Clauses 5.412.1 and 5.422.3 



G11 




Checking of squareness of the in feed mo- 
tion of the wheelhead to the longitudinal 
movement of the table. 



0,02/300 



Dial gauge and square 



Clause 5.522.3 

Place on the table a square an arm of which 
being adjusted parallel to the movement of 
the table. Connect a dial gauge to the wheel 
slide. Touch the other arm of the square 
during the transverse movement. 
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G 12 




Measurement of difference between 
height H x of the workhead spindie axis 
and the height^ of the grinding wheel 
spindle axis referred to a plane parallel to 
the grinding wheel spindle axis and also 
parallel to the transverse movement of 
the wheelhead slide. 



0,4 



Extra test in the case of swivelling tables 

Checking of parallelism of the mounting 
and swivelling plane to the transverse 
movement of the wheel slide. 



Test mandrels, 
gauge. 



Straightedge and gauge 
blocks 



Test mandrels of the same diameter shall be 
inserted into the workhead spindle and the 
grinding wheel spindle nose. 

Position the workhead spindle so that the 
centre sections of the two test mandrels are 
approximately in a plane parallel to the 
grinding wheel spindle movement. 

Lay a straightedge on gauge blocks that are 
resting on a fixed part of the machine so 
that it is in the above reference plane. 

Connect a dial gauge to the grinding wheel 
head with the indicator in contact with the 
working face of the straightedge directed 
towards the test mandrels. 

Adjust the height of -the gauge blocks to 
bring the surface of the straightedge parallel 
to the plane of the movement of the 
grinding wheel spindle head over its full 

travel. 

Measure the respective distances of the test 
mandrels to the straightedge and compare 
their difference with the permissible 
deviation. 



0,05 
over the entire travel 



Following the test procedure above, place 
and then clamp the table first in its centre 
position so that the straightedge alignment is 
made, then place the table in its extreme 
position ot swivelling for the measurements. 



G13 



^4 Lon 



mm 1 



Measurement of repeatability of the 
finishing approach of the wheel posi- 
tioning. 



Da * < 500 
0,002 

Da * > 500 
0,004 



Dial gauge 



Six consecutive tests shall be earned out for 
the wheel positioning, the movement being 
obtained by a quick approach followed by a 
slow approach. 
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4.2 Practical tests 
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Diagram 



Nature of test 



Cutting 
conditions 



Checks to be applied 



Permissible deviation 



Measuring 
instruments 



Observations and references 
to the test code iSG/R 230 






Dimensions in millimetres 



315 < DC < 630 



630<OC<, 1500 



1500 <DC< 3000 



Material : steel 






Grinding of a cylindrical 
test piece mounted 
between centres 



Grinding without arbor 
support over the whole 
length of the test piece 



a) Circularity 
(roundness) 
(see below) 



b) Consistency of dia- 
meter 

Variation of diame- 
ter measured at 
both ends and in 
the middle of the 
test piece. 




Di manikins in millimatras 



DC* < 1500 



DC' 



1500 



.' = 0.25 toO.Srf 
*m,n = 100 
<*ma* = 4< * 



Material : steel 



Case of live soindles 



Grinding of a cylindrical 
test Diece mounted on a 
pi a re 



0,003 for 
/<630 

0,005 for 
/ > 630 

b) 

for/= 160 : 0,003 

for/= 315 : 0,005 

for / = 630 : 0,008 

for/= 1000 .0,01 

for/-^ 1500 : 0,015 



Circularity (roundness) 
(deviation forcirculanty 
= difference between 
the maximum diameter 
and the minimum dia- 
meter of a section). 



DC < 1500 

0,005 

DC > 1500 

f 005 
for a 100 mm piece ■ 
diameter 



Precise measuring 
instrument 



Precise measuring 
instrument 



Clauses 3.1, 3.22, 4.1 and 4.2 

Tests for circularity should be 
made at several positions of the 
test piece, and the greatest vaiue 
of the deviations obtained. 

The measurements for consist- 
ency of diameter shall be carried 
out in a single axial plane. 

NOTE - Any taper should be such 
that the major diameter is near the 
workhead. 



• DC - Distance between 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards, 



Bureau of Indian Standards 
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promote harmonious development of the activities of standardization, marking and quality 
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